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Letters to the Editor
Dear Sir:
Researchbyenvironmental healthscientiststends
tobe "translated" intononscientific terms at amuch
earlier stage and in a much shorter time than are
research results in physics, geology, and most
other disciplines. Press releases, news stories,
public policy, and environmental regulations and
law, all are drawn from recent research. This casts
the scientist in a role he may not savor-that of
writer, a wordsmith with responsibility beyond
that of most scientific authors.
Yet, words rate low in the scientists' arsenal of
professional weaponry and are his least incisive,
most troublesome means ofexpressing information
and ideas. When questions about conclusions arise
in an investigation, scientific peers rely on the
tables of data, and only secondarily on further
verbal explication. It is the talent and discipline of
the scientist to be able to comprehend, evaluate,
and interpret quantitative information with great
speed and insight. A physiologist watching a group
of colleagues thrashing out a human relations
question commented: "Listening to people work
through problems verbally strikes most scientists
as being an excruciatingly slow process. We're
trained and rewarded for dealing with large quanti-
ties of information so quickly, this sort of thing is
extremely laborious and painful."
Likewise, to nonscientists, much ofthe writingin
scientific literature is incomprehensible, and what
is comprehensible seems vaporous in its tentative
tone and qualification. The limitations of language
in dealing with the kinds of information science
generates are apparent in the seven syllable "mon-
ster" words and word-number combinations needed
to name specific chemicals and processes. Read to
the uninitiated, it seems a private, almost mystical
chant with small connection to observable fact-
very much the language of an exclusive tribe.
It is not just multisyllabic words that trouble
scientific writing. These unwieldy words greatly
extend sentences, make main clauses gargantuan,
phrases interminable, and leave the readers search-
ing for connections between noun and verb, and
between one sentence and the last. Read aloud, the
normal rhythm ofspeech can in no way be approxi-
mated, and the awkwardness of language enforces
a near monotone. The problem of constructing
sentences using outsized words and strings of
numbers tempts writers to resort to outline-like
lists, which approximate the sequential orderliness
of numbers, but this further mechanizes the lan-
guage. Some papers could best be read by a robot.
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Anumber ofgood handbooks on scientific writing
allow a scientific author to refresh his abilities and
check his own writing against established stan-
dards. As a "short-term test" of the quality of a
piece of writing, here are several suggestions.
* All good writing is abalance between methodi-
cal approach and creative usage. Organize the
topics, ideas, and their sequence, but vary the
sentences, both sentence length and sentence con-
struction.
* In varying sentence length, pay special atten-
tionto short sentences. Authors and editors tend to
fall into the trap of always combining short sen-
tences to make longer ones. This is a fatal mistake.
Short sentences (from five or fewer, to twenty
words) give a paper punch and can be used to
emphasize key points. If you find yourself writing
without short sentences, you are probably writing
around your topic and not being sufficiently con-
cise.
* Getyourcentral idea orconclusion inthe paper
as early as possible. Don't try to build suspense by
withholding it. Capsulize your main point or points
first, then expand them in necessary detail.
* Ask yourself, "Can what I have said be said
more simply?" If it can, it should be. The briefest
way to say anything, so long as it is complete, is the
best.
* Regard rewriting as a creative process and an
opportunity, not as a chore. As in speaking, repeat-
ing something in writing often improves your
delivery ofthe message. Even a well-written piece
can often be strikinglyimproved bybeingrewritten
and better "tuned." When possible, set the paper
aside for a time and come back to it.
* Take an interest in vocabulary. Word choice
makes a substantial difference in the amount of
control the writer has in getting a message across.
The intrinsic difficulties of language are aggra-
vated by scientists who dislike language on princi-
ple, those who avoided English courses and writing
in school while they honed their mathematics and
science. But even the lucky "renaissance men" and
women who are gifted in science and in letters
confront complex problems in writing.
In the matter of language, scientists share an
unlikely kinship with poets, in the difficulties of
writing and in winning professional and public
understanding oftheir work. To a greater or lesser
degree, depending on the talent of the individual,
both scientists and poets are trying to capture and
record a new "piece" of truth that has never been
captured before. Both are attempting to use words
to single out this particular observation from all of
the factual universe around it and make it apparent
to readers. Scientist and poet are necessarily going
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not done before. There can be no standard language
of discovery, though the rules and forms-the
tradition-of language must be evoked to capture
the new truth or perception that is being presen-
ted.
Something new demands to be said in a new way,
and chances are that something said in a new way
must be repeated for many years before it is
expressed truly well. Nonetheless, it is an entice-
ment for both poets and scientists to cultivate their
language, because to make a discovery clear to
more people, sooner, by the exceptional use of
language provides a great enhancement of ones
work. It provides professional enlightenment to
colleagues quickly and with a minimum ofeffort on
their part, and it can extend the reach and impact of
one's work to a major degree.
TOM HAWKINS
Information Office
National Institute of Environmental Health Sci-
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Dear Sir:
Science in general, and society, in particular,
have been programmed to accept that the universe
is billions ofyears old. This conclusion has been the
result ofthe assumptions on which modern geology
and radioactive dating are based. The media has
been amajor recipient ofthis programming, as well
as a vehicle ofdissemination. Over the past decade,
however, asizeable numberofscientists haverejected
the premise of a universe billions of years old.
According to the June 1975 Creation Research
Society Quarterly, there are over 70 dating meth-
ods that are in serious conflict with a 4.5 billion year
old earth. For example, creationists use 14C dating
to conclude that the earth is roughly 6000 years old.
At the same time, the engineering design and
analysis ofthe structures ofnuclearwaste disposals
are subtly predicated on the credibility of geologic
time scales. The latter are synonymous with evolu-
tion.
Although there is no empirical or observational
evidence that a permanent nuclear waste disposal
will last even for 25 years, the engineering commu-
nity is unrealistically implying that it will last for
100,000 years. No sophisticated motor or engine
known to man has effectively endured longer than
roughly 50 years. And yet, society has been condi-
tioned to accept that a disposal site can be designed
to contain radioactive waste material satisfactorily
for at least 100,000 years, and, according to some
scientists, for 1 million years.
Staunch proponents of nuclear power argue that
reprocessed spent fuel only has to be buried be-
tween 300 to 600 years. Northern States Power, a
Minnesota power company, advertises that reproc-
essed spent fuel has to be buried 600 to 1000 years.
Despite these different opinions, it is conclusive
that nuclear reprocessed waste must be buried
anywherebetween300to600years. Nonreprocessed
spent fuel, according to most scientists, should,
nonetheless, be buried for at least 100,000 years.
Although we can safely assume that natural
catastrophes will occur in the next 100 years, it is
equally as safe to assume that serious local wars
will occur each century. As a result, stored pluto-
nium and plutonium-bearing waste sites will be
military targets. Therise and fall ofsocieties through-
out 6000 years ofrecordedhistory, moreover, reflect
man's inability to safely maintain plutonium, as well
as to control nuclear power and weapons. For
instance, two Iranian jets attacked an Iraqi Nu-
clear Research Center during their local war in the
last week of September 1980.
Uranium 235 is the chief source of energy in a
typical reactor, yet a small percentage ofplutonium
is produced. Essentially, plutonium is the result of
reprocessing the residue 35U from reactors' spent
fuel rods. Commercial reactors can ideally use
plutonium for fuel, but the military use it for
nuclear war heads. Plutonium, one of the most
lethal elements known to man, is one thousand
times as toxic as 235U.
President Carter has placed a moratorium on
commercial reprocessing that could be lifted at any
time. The federal government, however, is re-
processing nuclear waste at three locations. Commer-
cial reprocessing of spent fuel implies that pluto-
nium will be stored above surface all over the
United States. Reprocessing on an international
scale is inevitable since the proliferation of nuclear
weapons depends on plutonium. After 10 years of
operation, or 500 times the annual contribution of
one typical reactor, a reprocessing plant will
approximately include the inventory (cesium and
strontium) produced by 50 typical reactors.
Although the production of plutonium through
reprocessing could reduce the toxicity of waste
fuel, plutonium after it is reprocessed is more
dangerous than if it is not reprocessed. Once it is
reprocessed, plutonium must be stored and trans-
ported, which also subjects it to accidents and
terrorism, thereby precipitating some kind of gar-
rison state. Precedent for terrorism, in any event,
already exists in the nuclear industry. Therefore,
above surface storage is less safe thanin arepository.
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